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REPORT
ON

NOISE CONTROLS IN THE

PORTLAND METROPOLITAN AREA
To the Board of Governors,

The City Club of Portand:

I. INTRODUCTION
The Board of Governors of The City Club of Portland approved a proposal on
January 9, 1967 to establish a commttee for the study of noise and its regulation in

the Portland Metropolita area. The Committee was also directed to recommend
appropriate legislation, if deemed adviable.

This assignment grew out of an increased awareness of physical and menta
damage done by noise. This fact has been recognized by the World Health Organization and the medical profession. (16) If Noise has been defined as unwanted sound.
. However, its effects go much further than annoyance and interference with occupa-

tional performance. Exposure to intense noises may leåd to severe psychological and
physiological impaiment. Hearg loss is usually temporary with complete recovery
in minutes, hours or even days. However, there may be some permanent hearing
loss. The extent of permanent hearg loss depends on many factors, includig the
susceptibilty of the individual, the duration of the exposure, and the intensity and
frequency spectr of the noise. It is generaly agreed that most cases of deafness
in the United States are caused by noise. (46) .

II. SCOPE OF RESEARCH AND COMMITTEE REPRESENTATION
Your Committee has completed an extensive study of the medical, industral,
historical and legislative aspects of noise and its regulation. A list of documents and

publications consulted is contaied in Appendix A. Included were contacts with
the Director of the State Highway Department for New York, the California Highway Patrol Department, and Department of Transportation acoustical unit representatives of the State of Oregon.

In addition, interviews were conducted with authorities in the field, particularly in the area of noise-related injury and noise measurement.
A list of those providing the Committee with valuable information on technological and medical developments is shown as Appendix B.
The current members of the Committee include Dr. Thomas J. Killian, Professor of Applied Science, Portand State University and formerly Dean of Engineering at the University of Portland; John R. Maslen, architect; John A. Talbott, consulting engineer; M. A. Vollbrecht, formerly President of Corvek 1\1edical Equip-

ment Company; Robert E. Maloney, Jr., attorney; and Edward E. 'Wayson, M.D.,
surgeon.

During the time devoted to this study other members have served on the Committee. They include Lloyd B. Anderson, now Commissioner of Public \-Vorks, City

of Portland, formerly planner for Cornell, Howland, Hayes and Merryfield;
F. W. Beichley, executive of the American Society of Mechanical Engineers, San
Francisco, formerly manager of facilities planning for Tektronix, Inc.; Lee R.
Lusted, M.D., Professor of Radiology, University of Chicago Medical Center, formerly Senior Scientist, Oregon Primate Center; James E. Griffin, attorney, and
Peter H. Wells, computer systems analyst for Boise Cascade, now in Palo

Their contributions are gratefully acknowledged.
¥refers to source number in Bibliography (Appendix A).
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We are also appreciative of the time and assistance contributed by advisors

from the Research Board who were assigned to guide the Committee's work, in-

cluding Douglas C. Strain, President, Electro-Scientific Industries; John H. Butter,
attorney, and Forrest Blood, economist, Chief of Power Requirements, Bonnevile
Power Administration. The Committee was also assisted by the City Club staff.

II. BACKGROUND INFORMATION
Noise is often referred to as "sound without value," The Committee determined that its priary concern should be noise which causes physiological or psy-

chological harm to man. The physiological damage which can result from noise is
described by Dr. Aram Glorig, Dr. James D. Miler and others. (5, 36, 37. 39.46)

Noise or sound is an ai-transmitted pressure wave. It may vary infrequency,
and ths causes a variation in tone. The human ear is generaly sensitive to sound

in the frequency range of 25 to 10,000 hertz- (cycles per second). These frequencies have been defined from the standpoint of the responsiveness of the

human ear to sounds of varyig intensities. In general the "A-weighted scale" is

used in evaluatig both the response of and effect upon. human hearing. The

A-weighted scale gives less value to the lower frequencies which have a correspondingly lower effect on the ear. Physiologically, impairment of hearing is related to
the sound pressure level and the length of tie the ear is exposed to noise.

The primary site of auditory injury from excessive exposure to noise is the
receptor organ of the inner ear caled the organ of Cort. Normaly, sound at the
eardru results in oscilation of the basilar membrane. Hair cells are rigidly fixed

to the reticular lama which is in turn fixed to the basilar membrane. As the

basilar membrane oscilates, it causes the hai to be bent which in turn stiulates

the auditory nerve fibers. Nerve impules in the nerve fibers travel to the brai
and give rise to auditory sensations. Excessive exposure to noise results in the

destruction of these hai cells and a collapse or total destruction of cells located

in the organ of Corti. In addition, auditory neurons may also degenerate, resultig
in degrees of deafness.

Injury produced from such causes as a single loud noise may also injure the

eardru, stirrp, anvi and hamer or other parts of the ear.

The cells in the organ of Corti which are destroyed by noise are highy specialized and cannot regenerate. Such damage therefore results in permanent hearing
loss of some degree.

Sound is usualy measured in decibels (dB). The number of decibels is a
measure of the sound power intensity in the air. This sound power intensity is
proportional to the square of the root mean square (r.m.s.) pressure of the sound
waves. The sound pressure level in decibels is defined at 20 ties the logarithm

to the base 10 of the ratio of the actual r.m.s. pressure to a reference sound pressure of 20 micronewtons per square meter which is assumed to be the threshold
of hearing. Thus zero decibels would be the lowest perceptible sound level to the
human ear.
Noise varies not only with sound pressure but also with the frequency of the
sound. Current standards for sound level meters require three frequency-response

characteristics obtained by weightig networks termed A, B, and C. The former
is closest to the reaction of the human ear and is the one most generally used. It

may be described as: "the A-weighted sound level of 60 dB" or "sound level (A) =
60 dB" or "sound level = 60 dBA."
Typical examples of A-weighted sound level are: soft whisper at five feet - 35

dBA; conversation in an average residence - 50 dBA; conversation in a large store

or accountig office - 60 dBA; sound from a freight train at 100 feet, a vacuum
cleaner or conversation at 1 foot - 70 dBA; engine noise inside of a sports car at

50 mph- 80 dBA; noise of a pritig press plant or subway train at 20 feet-

90 dBA; noise from an electric furnace - 100 dBA; noise from a riveting ma-

chine - no dBA; jet plane takeoff at a distance of 200 feet - 120 dBA.
Generally exposure to an A-rated sound level exceeding 60 to 80 decibels for
as long as 8 to i 6 hours wil cause a shift in the threshold of hearing at least

temporarily, and higher levels wil result in permanent hearing loss. Significantly,
L

~

PORTLAND CITY CLUB BULLETIN

123

it is a fact that repeated noise is the only type, short of a shattering explosion, that
produces permanent hearing loss.(43)
A review of the references and the many interviews of the Committee estab-

lished without question that ilÌ the metropolitan areas of the United States and in
Portland in particular, the problems of noise pollution are not only very serious but

are reaching crisis proportions. A recent measurement by a Commttee member
showed 65 to 95 dBA in front of the Hilton Hotel from vehicular noise alone. On
the freeway from near SW Broadway over the Marquam Bridge to NE Weidler,
vehicular noise ranged from 65 to 90 dBA. Sound at a teenage dance with rock
music was measured at 120 dBA. It has been estimated that noise, levels have
been increasing at the rate of one decibel per year for the past 25 years. In spite of
this knowledge, an overexposure to excessive noise is the major cause of hearing

loss in the United States today. Authorities have estimated that 10-20 millon
people in the United States have some degree of hearing impairment. (42)

Psychological damage has long been recognized as an additional result of excessive or prolonged exposure to noise. Accordig to Sabine in the American Journal
of Public Health:

"There is a wealth of reliable data from medical sources in support of the
statement that sustained exposure to noise is a 'contributing factor in impaired
hearing, chronic fatigue that lowers bodily resistance, neurasthenia, increased
blood pressure, and decreased working and mental efficiency'" If *"(44)

iv. FINDINGS AND DISCUSSION
The Committee agreed that it would not now be appropriate to attempt to regulate activities in which the public voluntarily exposes itself to discomfort and even
possible dangers of high noise levels generated by such activities as rock-and-roll
concerts and dance halls.

In the remaining areas of excessive noise, regulation is oftentimes frustrated
by overlapping governmental agencies on federal, state and local levels. Ths has

resulted in conflicts between these agencies, and delays in implementing controls.
In spite of this, significant federal
legislation has been enacted, which has further
limited the areas this Committee felt appropriate for its study.
Occupational and industrial noise, for example, come under the 'Valsh-Healy

i\.ct and the Occupational Safety and Health Acts of i 969, The control of aircraft
noise is the responsibility of the Federal Aviation Administration of the Department
of Transportation. It has not only established noise standards and procedures for
the measurement of noise levels and evaluation, but has taken steps further to
reduce those levels,

The City of Portland and Multnomah County have noise ordinances which
were enacted some years ago, but they are couched in general terms such as ". . .
unreasonably loud, disturbing or unnecessary noise" (7.8) and hence are difficult to
apply. The Committee decided a more definitive ordinance, with standards of
measurement easier to apply, was a desirable improvement.

Our research demonstrated that the primary problem affecting the general
public was not noise from construction equipment and tools. Your Committee rec-

ognizes that these are factors in our noise environment, but they are usually in any
one location on a temporary basis. The normal human ear wil consequently have
an opportunity to recover physiologically before permanent injury is sustained, since
exposure to higher sound levels would not normally exceed an 8-hour work day, and
construction equipment noise at higher levels is generally not continuous. The interruption of cxposure provides the ear with the opportunity to avoid permanent
hearing loss (3ó) .

In addition, there is a lack of agreement among experts on standards of noise
measurement applicable to such equipment. The establishment of such standards
is beyond the practical capacity of this Committee.

Noise from industrial operations is a matter of public concern (45). The DepartIIll:Jll of Environmental Quality has proposed regulations dealing with this aspect
of noise pollution and public hearings are being conducted throughout the state.
Committee research proved inconclusive as to what are properly determined levels
~..I .,
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of permissible industrial noise; your Committee agreed further efforts' should be

made to determine and establish appropriate standards.

Our research demonstrated that unregulated vehicle noise is harmful. Dr,
James Miler, a well-known authority in the field, (36) believes that contiual exposure to excessive vehicle noise wil cause physiological injury, and intermittent

exposure causes psychological and sociological problems,
Standards of measurement of vehicle noise have been .n:11 established, particularly in the motor vehicle codes of the states of California and New York, where

permissible sound levels and standards for measurement have been in effect for
several years.

The Committee contacted the engineering section of the California Highway
Patrol, and found that Caliornia law establishes practical

limits fortools.
noise emission
from vehicles of various classes, together with effective enforcement
Our research also found that the California Highway Patrol Department, pursuant to authority granted it by the legislatue (22), has established test centers for the

measurement of vehicle noise with standardized equipment and test procedures.
The noise measurement test essentially consists of a motor vehicle proceeding along
a street or highway section at a prescribed speed, with the noise emission from the
vehicle being measured by mobile equipment. The cost of this equipment is not
excessive, and police officers can be trained to operate it. The Committee believes
that the same testing procedures can be followed within the City of Portand and
the metropolitan area.

)

Your Committee concluded after a qualitative study that vehicle noise is the

most common factor in the noise environment of Portland. It exists on every street,
and affects more people than any other single

source. Itand
is more
likelyareas
to beofcontinuous particularly on arerials and in the commercial
industrial
the
city. The Committee also concluded that it was a phase of our noise environment
which can be subject to effective control as demonstrated by the experience of

Calorna.

The COmmtte concluded that decibels in the A band (dBA) are the most ap-

propriate bases for sound measurement since they approximate the human ear's

sensitivity. This is documented to the point that it is an American National Standard (No. S-I.4-1971).
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Different sound levels should be prescribed for different vehicle classifications

,1ù:

such as heavy vehicles, motorcycles and automobiles. This is because existig tech-

nology limits the practical abilty to achieve unifomi noise levels for all vehicles.
To do otherwise would result in ärohibitive costs being passed on to the consumer.
However, motorcycle noise shoul be particularly singled out for regulation because
of its greater disturbance of the public. Properly muffed smaller vehicles, such as
passenger cars, can be controlled at a much lower sound level economically and
practicably than heavier vehicles.
Inspection at factories of national and local truck manufacturers revealed that
the sources of noise from trcks are numerous and complex, The quietig of truck

¡

noise involves more than installng high efficiency muffers. At International Har-

vester, for example, it was reported that noise levels set by California law preclude
the use of their trucks with dual exhausts in that State. Also contributing to this

noise are the air intake, valve components, fans, air compressor, engine firig,
transmission and differential gearing, tires, and compression braking devices.

A quiet truck model manufa~tured by Freightliner Corporation at Portland,
Ore., as a government funded experimental effort was reported to have achieved a
sound level of 72 dBA. It should be recognized that this is an unusual vehicle both
in terms of measures used to reduce sound emissions and the expense of such equipment. I1usb:ative is the fact that the interrupted rib tire pattern on the vehicle

which affords the greatest traction and hence the greatest safety from the driving
standpoint is also responsible for the greatest noise above 35 mph. Above that
speed, tire noise tends to dominate all other sources of noise from the truck. Research is going on toward the development of tire tread patterns which afford the
same driving safety while minimizing noise, but conclusive results cannot now be
reported.
The Committee recognized that problems associated with tires and other factors

that have not yet been resolved dictate that greater noise wil be generated and

i
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probably should be permitted at speeds in excess of 35 mph, at least

developments are made.

until fuer

On a basis of the studies made, the Commttee, has prepared a proposed ordi-

nance for the City of Portland, which is attached as Appendix C. The alowable
noise levels would be the same as those proposed by the Department of Environmen tal Quality in September 1973. (45)

The Committee does not believe that it is within its purview to establih into
which section of the municipal code this proposed ordinance should fal. It is

within the province of the City Council to determine which department would

administer the provisions of the ordiance, so there are necessarily blanks left in
this proposed ordinance. It seems logical, however, that the local police department
should be responsible for enforcement.

V. CONCLUSIONS
1. A preponderance of data indicates that a condition of excessive noise exists
in the Portland metropolitan area and control measures can and should be taken.
2. Motor vehicles are a major noise factor.
3. A practical first step of noise control would be the establishment and enforcement of noise stadards for vehicles.

'known to be

4. The noise lits and measurg equipment are sufficiently

diectly àpplied in the Portland area.

5. It is more practical to begin by regulatig vehicle noise with the City of
Portland, and then extend controls to the metropolita area and to the' State,

after local experience has been obtaed. . .

6, The proposed ordiance adapted by the Committee from the California Vehide Code is practicable for the City of Portland.

VI. RECOMMENDATIONS
Your Commttee therefore recommends:

1. That The City Club of Portland recommend to the City Council of Portland that a vehicle noise control ordinance be adopted, and that the draft ordinance prepared by this Committee be submitted as a practicable model for the
City's ordinance.
2. That the City Club go on record as supporting the DEQ's attempts to de-

termine appropriate noise control standards for industry and the general public.
3. That another committee of the City Club be established in the future to
study community noise in the light of then existing developments.
Respectfully submitted,

Thomas J, Killian, Chairman
Robert E. Maloney, Jr.
John R. Maslen

John A. Talbott
M. A. Vollbrecht
Edward E. Wayson, M,D.
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APPENDIX B
PERSONS INTERVIEWED
1.

Roger D, Maas, M.D" audiologist, noise control analyst, Employers Insuraiice of Wausau.

Wausau. ,

2. Henry Levenson, precision instrent engineer, Bruel and Kjaer.

3. Robert Alex Baron, executive vice-president, Citizens for a Quieter City, Inc., New York.

4. John ;Kemper, sales engieer, General Radio (who demonstrated and ilustrated sound
measuring and analyzig equipment).

5. Albert G. DubIe, acoustical engieer, Department of Transportation, State of Oregon.
6. Tony George, Acoustical Unit, Oregon State Highway Department.
7. Alan Webb, special assistant for noise control problems, offce of Mayor (then Commis-

sioner) Neil Goldschmdt, City of Portland. _

8. Portland Center for Hearing and Speech professional and administrative personnel,
includig: Drs. Jack Vernon, Robert Brummet and Patnck Doyle, otolaryngologists, and
Warren Johnson, executive secretary.
4. Don Kepler, manager, general services, Tektroni, Inc. (The Committee was also given a
thorough tour of several deparents of the Tektoni complex to inspect noise control and

hearing measurement facilties.)
10. Tom Hutton, Freightliner Corporation research group,
11. Robin M. Towne, acoustical engineer, Seattle, Washington.
12. Jam,es Schuman (and others), International Harvester Co., Fort Wayne, Indiana.
13. Edward A. Daly, acoustical consultant, Beaverton, Oregon.

-

.~
'~t;~

128 PORTLAND CITY CLUB BULLETIN
APPENDIX C
MODEL ORDINANCE FOR NOISE CONTROLS
CITY OF PORTLAND
(Adapted from California Vehicle Codes 23130)

ORDINANCE NO.
An Ordiance amendig Ordiance No.

the followig: ..
noises.

of the City of Portland, relatig to

Be it ordaied by the City Counil of the City of Portland, Oregon:

That Ordiance No. of the City of Portland is hereby amended by adding
Section 1. Defitions

Decibel is a unt of measure of sound (noise) level relative to a standard reference sound
on a loganthc scale. The decibel level of a given sound is determied as twenty ties the
loganth to the base 10 of the ratio of the pressure in micronewtons per square meter of the
sound beig measured to the standard reference sound pressure of 20 mIcronewtons per square

meter (0.0002 microbar).

Sound Level (Noise Level) in decibels (dBA), is the level measured on the A-weighted scale
as defied in American National Standard S-1.4-1971.

Section 2(a). No person shall operate upon a public street or highway withi the City of

Portland either a motor vehicle or combination of vehicles of a tye subject to registration at
any tie or under any condition of grade, load, acceleration or deceleration in such a manner
as to exceed the follOwig noise lit for the category of motor vehicle based on a distance of

50 feet from the center of the lane of travel with the speed lit specifed in ths Section:
Speed lit of Speed lit of

¥(1) Any motor vehcle with a manufacturer's gross ve-

35 mph or less more than 35 mph

hicle weight ratig of 5,000 pounds or more, and

any combination of vehicles towed by such motor

vehcle:
(a) manufactued before January 1, 1974
(b) manufactured after Januar 1, 1974

¥(2) Any motorccle

90 dBA

88 dBA
86 dBA

90 dBA

82 dBA

86 dBA

76 dBA

82 dBA

¥(3) Any other motor vehicle and any combination of
vehcles towed by such motor vehicle

(b) The Deparent of
shal adopt reguations establishig the test procedures and instrmmentation to be utid.

(c) The Deparent of shall enforce the

proviions of th Ordiance.
(d) This section applies to the total noise from a vehicle or combination of vehicles and
shall not be construed as litig or precludig the enforcement of any other provisions of
this code relatig to motor vehicle exhaust noise.

(e) For the purose of ths section, a motor trck, truck tractor, or bus that is not equipped

with an identication plate or markig bearg the manufacturer's name and manufacturer's

gross vehicle weight ratig shall be considered as havig a manufactuer's gross vehicle weight
ratig of 6,000 pounds or more if the unladen weight is more than 5,000 pounds.
(f) No person shall have cause of action relatig to the provisions of this section agaist a

manufactuer of a vehicle or a component part thereof on a theory based upon breach of ex-

press or implied warranty unless it is alleged and proved that such manufactuer did not com-

ply with noise lit standards of the Vehicle Code applicable to manufacturers and in effect
at the tie such vehicle or component par was fist sold.

Section 3. Penalty. Any person violatig th ordinance shall be subject to a fie not to

exceed $50.00 per each violation.

Section 4. This Ordiance shall be in fu force and effect from and after its passage,

approval and publication, accordig to law.

Passed by the City Council of the City of Portland, Oregon, this
, 1973.

day of

